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Remarks 

A ■ Basis for claim amendments 

Basis for the amendment to claim 1 to — 20% — includes 
page 3, line 22 of the verified translation of the 
application filed on July 12, 2006. 

Basis for the amendment to claim 1 to — acrylic acid — 
includes claim 1 itself. 

B . The Office Action 

Claims 1 and 3-6 are pending. 

On page 2 of the Office Action, independent claim 1 and 
dependent claims 4 and 6 were rejected under 35 'U.S. C. 
103(a) as being unpatentable over Tenten et al. (US 
5,677,261), in view of Neher et al. (US 5,387,720). 

On page 4 of the Office Action, dependent claim 3 was 
rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tenten et al. (US 5,677,261), in view of Neher et al. (US 
5, 387, 720), and further in view of . Unverricht et al. (US 
6,403,829) . 

On pages 4-5 of the Office Action, dependent claim 5 
was rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tenten et al. (US 5,677,261), in view of Neher et al. 
(US 5,387,720), and further in view of Uchida et al. (US 
4,871, 700) . 

C. Applicant's discussion 

C.l.a, KSR International as to scope and content 
It is respectfully submitted that the appropriate 

standard of review is found in KSR International Co« v. 

Teleflex Inc. et al. , 550 U.S. , 127 S. Ct. 1727 (2007), 

and that this decision mandates that the scope and content 

of the prior art are to be determined. 
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C.l.b. A review of the scope and content of the Tenten 
et al. and Neher et al. reference in relation to the claimed 
first and second steps, the claimed starting material/ and 
the claimed final product shows that the primary reference 
is applied against a second step and the secondary reference 
is applied against a first step 

Claim 1 positively claims a first step. This first 
step also claims a starting material of an aqueous glycerol 
solution. 

Claim 1 also positively claims a second step. This 
second step also claims the final product of acrylic acid 
( not methacrylic acid) . 

The primary reference, Tenten et al., is being applied 
against the second step. The Office Action points out that 
"Tenten et al. teaches the preparation of acrylic acid from 
acrolein by gas-phase catalytic oxidation (column 11, lines 
27-28) . As to such a teaching, it is noted that acrolein 
(not an alcohol and not glycerol) is the starting material. 

The secondary reference, Neher et al., is being applied 
against the first step. For example, the scope and content 
of the Neher et al. reference includes the disclosure in 
Example 1 that a 20 wt. % aqueous glycerol solution {water 
content: 80 wt . %) is pumped at 40 ml/h into a vaporizer to 
obtain acrolein. 

Thus, according to the Office Action, the Neher et al. 
reference discloses that a glycerol solution may be used to 
produce acrolein, and the Tenten et al. reference discloses 
acrolein may be used to produce acrylic acid. 

Thus, Tenten et al. discloses not the starting material 
of glycerol, and not the claimed first step, but only the 
final product. The secondary reference, Neher et al . , does 
nothing to "modify" or "cure" Tenten et al. The only role 
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of the secondary reference is to be cited against the 
starting material of glycerol and the first step. 

All inventions are combinations of old elements. If 
the present invention is a combination of step A and step B, 
then the Office Action is citing one reference that may or 
may not relate to the step B and another reference that may 
or may not relate to the step A. It is respectfully 
submitted that KSR International demands more. 

Even the Office Action appears to acknowledge that 
there is no tie between the references of Tenten et al. and 
Neher et al. For example, on page 5 of the Office Action, 
it is stated that "the Examiner recognizes that obviousness 
can only [emphasis added] be established by combining or 
modifying the teachings of the prior art to produce the 
claimed invention where there is some teaching, suggestion, 
or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of 
ordinary skill in the art." The Office Action then provides 
that "In this case, it is permissible for the Examiner to 
rely on disclosures, which fairly teach embodiments of 
Applicant's invention. The claims require a multitude of 
elements and it is reasonable [emphasis added] for one of 
ordinary skill in the art to consider these elements being 
used together. " Why such is reasonable is not addressed and 
it is respectfully submitted that KSR International requires 
at least such. 

As asserted in the Amendment and Remarks of August 18, 
2007, there is no disclosure in any of the cited references 
to teach or suggest the continuous integrated process of 
independent claim 1. Moreover, as discussed below in the 
next section, at least the Tenten et al. reference teaches 
away from what is claimed. 
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C.2.a. KSR International as to teaching away 

On page 12 of the slip opinion, the Supreme Court of 

the United States in KSR International Co. reaffirms the 

concept of teaching away : 

In United States v. Adams, 383 U. S, 39, 40 (1966), a 
companion case to Graham, the Court considered the 
obviousness of a "wet battery" that varied from prior 
designs in two ways:- It contained water, rather than the 
acids conventionally employed in storage batteries; and its 
electrodes were magnesium and cuprous chloride, rather than 
zinc and silver chloride. The Court recognized that when a 
patent claims a structure already known in the prior art 
that is altered by the mere substitution of one element for 
another known in the field, the combination must do more 
than yield a predictable result. 383 U. S., at 50-51. It 
nevertheless rejected the Government's claim that Adams's 
battery was obvious. The Court relied upon the corollary 
principle that when the prior art teaches away from 
combining certain known elements, discovery of a successful 
means of combining them is more likely to be nonobvious. 
Id., at 51-52. When Adams designed his battery, the prior 
art warned that risks were involved in using the types of 
electrodes he employed. The fact that the elements worked 
together in an unexpected and fruitful manner supported the 
conclusion that Adams's design was not obvious to those 
skilled in the art. [emphasis added] 

C.2.b. The Tenten et al. reference teaches away from 
what is claimed 

As to the Tenten reference, the Examiner contends on 
page 3, third to first lines from bottom of the Final Office 
Action that "Note, that the primary reference, Tenten et al., 
appears to recognize the equivalency of alkenes and alcohols 
for gas-phase oxidation (column 12, lines 8-10) . The 
expected result would be the production of acrylic acid from 
glycerol in high yield." 

Applicant respectfully begs to differ with the 
Examiner. First, applicant discusses how the disclosure 
pointed out by the Examiner (column 12, lines 8-10) is 
different from what is claimed. Second, applicant shows how 
such a disclosure and the Tenten et al. reference as a whole 
teaches away from what is claimed. 

(1) In the Tenten et al. reference, namely in column 
12, lines 8-10, the alcohol which is used as a starting 
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material is tert-butanol, and the final product (where 
alcohol is used as a starting material) is methacrylic acid. 
(It is noted that the Tenten et al. reference teaches 
acrylic acid as a final product in column 11, line 27, but 
the starting material in this case is acrolein.) On the 
other hand, in the present invention, the alcohol which is 
used as a starting material is glycerol, and the final 
product is acrylic acid. Therefore, both the claimed 
starting material and the claimed final product in the 
present invention differ from those in the Tenten et al. 
reference. 

(2) JP-A-59-210031 (a copy and a partial English 
translation are enclosed herewith) discloses that an alcohol 
makes a dehydration reaction to form an olefin (alkene) 
(please refer to claim 1 of the above partial English 
translation of the JP reference) . Particularly, the JP 
reference discloses in Examples 1 and 2 that tert-butanol 
makes a dehydration reaction to form isobutene (please refer 
to Examples 1 and 2 of the above partial English translation 
of the JP reference) . Therefore, it appears that, also in 
the Tenten et al. reference, tert-butanol which, is used as 
the alcohol being a starting material makes a dehydration 
reaction to form isobutene in the same way, and thereafter 
this isobutene makes an oxidation reaction to form 
methacrylic acid. On the other hand , as to the present 
invention, if an olefin, namely, propene, according to the 
above teaching of the JP reference were formed in the step 
of the dehydration reaction of an alcohol, namely, glycerol 
and if this propene according to the teaching of column 4, 
lines 7-30 of the Tenten et al. reference made an oxidation 
reaction to form acrylic acid via acrolein, then a catalyst 
for the oxidation reaction of propene would be necessary 
separately . However, in the present invention, such a 
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catalyst is not necessary . Therefore, the Tenten et al. 
reactions not only differ from what is claimed, but actually 
teach away from what is claimed . 

C.3. In view of concerns of the Examiner, applicant has 
amended claim 1 to even further remove claim 1 from the 
prior art references 

The Neher et al. reference teaches a low glycerol 
concentration of an aqueous glycerol solution. In other 
words, the Neher et al. reference teaches a high water 
content of an aqueous glycerol solution. Claim 1 claims 
generally the opposite. 

As to the Neher et al. reference, the Examiner contends 
on page 6, lines 7-12 of the Final Office Action that "The 
Examiner does not consider Applicant's 50 wt % of glycerol 
substantially different than the art's 40 wt % glycerol. 
With respect to Applicant's table on page 8 of the Remarks, 
the Applicant has not compared side-by-side results. The 
glycerol concentration the Applicant has used is 
substantially higher than 50 wt. %. Thus, the Applicant has 
not shown a comparison with 50 wt % glycerol, as described 
in the claim language, with 40 wt % glycerol as taught in 
the art . " 

In order to address this contention of the Examiner, 
applicant has amended claim 1 to revise the water content 
"not more than 50 % by weight" of the aqueous glycerol 
solution into — not more than 20 % by weight — . In Example 
1 of the Neher et al. reference, a "20 wt . % aqueous 
glycerol solution [water content: 80 wt. %] is pumped into 
a vaporizer." While the Neher et al. reference does 
disclose an aqueous glycerol solution of 10 to 40 wt. % 
(water content: 60 to 90 wt. %), the Example 1 disclosure 
appears to be the disclosure in the Neher et al. reference 
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having the lowest content of vaporized glycerol which 
applicant positively recites in claim 1. 

It should be noted that the above-amended range — not 
more than 20 % by weight — of the water content of the 
aqueous glycerol solution is also supported by all working 
examples (Examples 1 to 5) as described in the present 
application specification (15 % weight, 9 % weight, 8 % 
weight, 2 % weight, 9 % weight, respectively) . 

It should be noted that claim 1 claims percentages 
relative to a water content , while the Neher et al . 
reference relates its percentages to an aqueous glycerol 
solution. 

In other words, claim 1 claims a water content of not 
more than 20 % by weight (i.e., 20 % and less than 20 % of 
water ) . On the other hand, the Neher et al. reference 
teaches an aqueous glycerol solution in a range of 10 to 40 
wt. % (water content: 60 to 90 wt . %) . Hence, there is no 
overlap between the ranges of claim 1 and the Neher et al. 
reference . 

C.4. If necessary, applicant can submit a declaration 
From among all working examples (Examples 1 to 5) as 
described in the present application specification, there 
was selected Example 1 where the water content of the 
aqueous glycerol solution was the highest value 15 % by 
weight and where the yield of acrylic acid was the lowest 
value 55 %. Then, in this comparative experiment, acrylic 
acid was produced in the same way as of Example 1 except 
that the water content "15 % by weight" of the aqueous 
glycerol solution was increased to 60 % by weight which was 
the lower limit value of the water content in the Neher 
reference . 
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As a result, the yield of acrylic acid was 49 %, which 
was a lower value, even when compared with the yield "55 %" 
of acrylic acid of Example 1 which yield was the lowest of 
those of all working examples (Examples 1 to 5) as described 
in the present application specification. 

The result of this comparative experiment demonstrates 
the superiority of the present invention due to the above- 
amended range — not more than 20 %" by weight-- over the 
alleged combination of the Tenten et al. reference with the 
Neher reference. 

D. Housekeeping matters 

D,l. Period For Reply 

A shortened statutory period for reply was set to 
expire three months from the mailing date of the Office 
Action of September 13, 2007. September 13 f 2007 plus three 
months is December 13, 2007. This Amendment and Remarks is 
being filed on or before Thursday, December 13, 2007 and may 
be being filed on or before Tuesday, November 13, 2007. 

D.2. Status 

The Office Action of September 13, 2007 was made final. 

D.3. Disposition Of Claims 
Claims 1 and 3-6 are pending. 

D.4. Application Papers 

This case includes no drawings. 

D.5. Priority under 35 U.S.C. §§ 119 and 120 
Acknowledgement of the claim for foreign priority was 
made in the Office Action dated May 24, 2007. This is 
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appreciated. 

D. 6- Attachments 

As the Examiner has indicated, applicant has filed .one 
PTO-1449 form in this case. This form has been initialed, 
signed and returned. This is very much appreciated. 

E. Summary 

Applicant respectfully submits that the present 
application is now in condition for allowance. The Examiner 
is respectfully invited to make contact with the undersigned 
by telephone if such would advance prosecution of this case. 



Respectfully submitted, 





Reg, No* 3y, 419 
650 Brimhall Street South 
St. Paul, MN 55116-1511 



Tel. No.: (651) 699-7900 
Fax. No.: (651) 699-7901 
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JP-A-59-2 10031 (Kokai) 

English translation of selected passages from JP-A-59-2 10031 (Kokai) 

Papc 1 , lower left column, lin es f-12 f claim IV 
Claims: 

5 1 . A process for producing an olefin by decomposition-extrusion of water from an 
alcohol in a liquid phase, which is characterized by comprising the steps of: carrying 
am a dehydration reaction of an alcohol by introducing the alcohol in a liquid or 
gaseous state into a high-boiling-point mineral oil at a temperature not lower than a 
boiling point of the alcohol and a boiling point of an olefin being formed from the 
10 alcohol; discharging the formed olefin in a gaseous state; renewing the 
high-boiling-point mineral oil when by-products have increased; and discharging the 
high-boiling-point mineral oil having the increased by-products. 

Page 3. lower left column line 1 to low er right column, line 2 fExamnles 1 and 2V 
15 Example 1 

An apparatus comprises an electric heating type quartz tube (D = 60 mm. L - 
1 100 mm) filled with 2.6 liters of glass beads (D = 5 mm), 1,4 kg of a vacuum gas oil 
(boiling point 400 °C) and 5 weight % of dodecylbenzencsulfonic acid. An amount 
of 74.1 g/h of tert-butanol is supplied through an immersion tube at 205 °C by a 

20 metering pump. At the same time, 2.5 litsrs/h of nitrogen is introduced- If a 
reaction mixture discharged from the reactor is condensed at -40 °C, then 72.55 g of 
a condensate is obtained. This condensate comprises 9.7 weight % of tert-butanol, 
22.5 weight % of water and 67.8 weight % of isobutene. This corresponds to a 
conversion of 90.5 %. The yield of isobutene is 97 % of a theoretical value based 

25 on the reacted tert-butanol. 
Example 2 

The same operation as Example 1 is carried out except that the reaction 
temperature is kept at 165 °C. An amount of 72.7 g of a condensate comprising 

1 
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16,3 weight % of tert-butaaol, 20.8 weight % of water and 62.9 weight % of 
isobutenc is obtained. This corresponds to a conversion of 84 %. The yield is 
97 % of the theoretical value. 



2 
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